STORAGE DEVI CE MOUNTED I N PORTABLE DATA STORAGE MEDI A TYPE CARTRI DGES 2 6
OCT 2005 CROSS REFERENCE TO RELATED APPLI CATI ON_ 5 ' and coassi gned
U S. Patent Application Serial No. owsm,osoW”Wﬂ@lﬂmaE April, 2002,
relates to a renovabl e electrical connection e ression, and a
transfer station for renovably electrically coupli*regésm th respect to a
portable cartridge. TECHNI CAL FIELD 10 This invention relates to pozsaottlﬂﬂna
cartridges of the type thSTORAGEDEVICE MOUNEER INRORTABLEuCh as

cartridges that typically contain _a dat r ' . magneti c
tape, and typically may m%ﬁ@%%@ﬁ&ﬁfﬁ%i&@ﬁﬁ%d data storage
library, for insertion into a data storage drive for reading and/or
witing data on the data storage nedia. The invention additionally rel ates

to the stations and aut @RSy RIFFERENCEDO REDATEIPAPPRACATION uch portable
15 cartridges. BACKGROUND ART Data storage cartridges typi Ly I se a
dat a stofage nedCependinghand soassignet UcS tBatent Apphigaginn P’éalih){FbQ%{a@-qBﬁmn %
separate data. drjve d f ﬁiﬁ‘ﬂoﬂi ¥dsicnt B8 PansRP
the data st%?‘al;g%g?qﬂt.eg @L&Wﬁ’ggéﬁlg?’l gesaadragx%cgﬁl\]/gﬁ'?erxt rrearg of storing

| ar ge quant ititicesfop fentaablywhictrivaly eoupting sdthdrespectdoia@ortrbly cartridge. ar e
particularly useful in automated data storage |libraries which can contain
| arge nunbers of the cartridges on storage shelves and enpl oy a robot
accessor to access a cartridge when Feetdcarsrggaipver the cartridge to a

data storage drive. The cartridge nust be .open or opened so that }h medi a
can be il0serted Mhisinvention aelates @posteble saaridges pthe typerthat aspemployed; %%l e

reel magnetic tape cartrigdge,  the tape I ' [
cngaged by HOMghcasah RS RESLAHE PIGHE GrCATh ek AOptepRfF i "l e eld
[T the tapeyipivanl gl HBhAIEBY = ftiok I ditorifteaita RGO libidty, foriasortiuns e data
i nserted into t ta storage drive and unwound fromone reel] and onto
anot her r eektoedge trive farmeadinipmd/driwriting data en the data gtorageanasdia. SThs,inx¥entiop: i cal

O he nat  oofigplysbies 12 the RARbO S sBIBISEh dd:AbFoRENEALLS hétffind Sbbn faRaIE o

in the data
15 cartridges.

BACKGROUND ART
Data storage cartridges typically comprise a data storage media, such as magnetic tape,
which are inserted into a separate data storage drive so that data may be read and/or written on

20 the data storage media. Such cartridges are convenient means of storing large quantities of data
which are accessed occasionally. They are particularly useful in automated data storage libraries
which can contain large numbers of the cartridges on storage shelves and employ a robot
accessor Lo access a cartridge when needed and deliver the cartridge to a data storage drive,

The cartridge must be open or opened so that the media can be inserted into the data

25 storage drive. |
In the case of a single reel magnetic tape cartridge, the tape may have a leader block

which is engaged by a threading pin, and then threaded into the data storage drive. If the tape is

in a dual reel cartridge, an expanse of the tape must be inserted into the data storage drive and
unwound from one reel and onto another reel of the cartridge. If the data storage media is an

30 optical disk, often the entire disk must be removed from the cartridge and inserted in the data
storage drive.
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26 OCT 2005 Renovable magnetic disks in the formof floppy disks are
ubi qui t ous, and renovabl e hard di sks have been tried, nost notably, as
renovabl e di sk packs. In each instance, the cartridge nust be open, or
opened, so that the disk nay be contacted by a read/wite head, For
exanple, U S. Patent 5,253,246 illustrates various types of nedia in a

common formfactor cartridges, but 5 all are open or openable in offdeqCT 0
provi de access RemoweblepuigasticAlisiariethe formmt Elophy iskeae ubigfttus kh@Rndiahle' S
to enter t}ggdaa ahstol;eg Jdrive - ceirtridge Interface. As the result,
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severel y |ttty ' ' ort ab netic di sk
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per f of mandé.Si Ratens$253,246 Hhustratesiviricus @yﬂe@b]pmb@iahh dleofmtioh RN Tadiar &Hﬂfi%es. but

precise_tolerances, As is known to those of skill in the art, porta
magnet it dLsie @PeR asopanablerie puentaproyide aedesy toche medid. t o prevent t he

i ntroducti f | S, drive, A ' f the dri | d
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il SR e _
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Pat ent  7- 220464, ll)-lbét].msauch de\t/ﬁngsm%ygéﬁggé%rﬂi y pS‘r‘%a{Bﬁg%“f‘ﬁ'ﬁ%fﬂgﬂﬁ'é ot ¢
not cakfhbldglvdatadgnsity a:dﬁfdisegobmnbesas&s/\is khidwh o thass etkkel irhlﬂhé aﬁ)’gcﬁmbﬂboa )
accessor Jrangal . handling, U S . Patent 6,154, 360 enpl oys three shoc
pads-and dnghel Bk vEE A shetdiorerypisalireniash o pkeyentahe dnteodabaubofisbes ite Ko
drive to bl YRARG P : 1 Ll . P onnectqr .is at the
end of t hgir%' (ﬁ. sk d??%e&\}\?fé:‘hﬁx%ﬂgil[‘ﬂgq%'ggllg?aglgﬁ%ctﬁﬁB"B?' ?Wg‘eﬁ'dp{"?ti dge,
so that t HEcessess agpasianally deap 4 ¢arridge, ontmiisplice o dastidpe kichythatlieis Hasidledrcughly,

luralit i jbs Lengih to provide. f flexibilitly,
P L AV 2 P ) i i v L
ta{:)e nlﬁﬁ t cexiridgenDetachablmdwiaistdrage Fmi&sreeekxadvﬂ;,qs&?{%ﬁapﬁ%ﬁuf@tpaﬁﬂ?{i@%'hé’aﬁr
a tape ne us L near an | SIow asS conpare 0} e
rerory oy SPEaSRt RaRCE2204ea, bl ek AEYSGHs ariot ol Raviabioain thakibey s noheapale of
random acaetgh hindliap Buch B/ vAGlAd bé SiuseX &Y By a Phbdt Q@%'ﬂog:o §¥ ?ﬁ&&@'@%@#{; ﬁjé gy

once data from.a data storage cartridge Is” accessed,
same  car ey 6,154, 350wsmndans thney shockpadeahdanfldrocirauiteonndcaing 3 ROR edr@ctanst the

rewitten ta. cartridge. The effjciency of the data

transfer |b§atc hﬁg dﬁgr?gl é"r§ tétgg g%ﬁ? ﬁ%"%ﬁ%‘?&& surridger dJbe POB ¢anpectgpis at theend @ the

cartrizye disiddréive Bhichifuel- s\ d2ble Conriddter bkieNhitilbe, so that the flex circuit has little Jateral
flexibility, requiring a plurality of slits along its length to provide a measure of flexibility,

Tape technology data access, particularly, is largely linear, in that the tape must be wound
or unwound from a reel to access data not presently at a tape head. Data access is thus linear and
is slow as compared to the memory systems and the high speed hard disk drives that comprise the

25 random access of main storage, for example, of computer systems.

Typically, once data from a data storage cartridge is accessed, other data from the same

cartridge is subsequently accessed and/or the data is altered and rewritten on the data storage

cartridge. The efficiency of the data transfer is thus hampered by the linear data access of the
data storage cartridge media.
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2 26 OCT 2005 It is an object of the present invention to provide a high
density, random access data storage portable cartridge which is

di stingui shable from other portable cartridges, and a neans of

di stingui shing and accessing data stored in such a cartridge. Another

obj ect of the present invention is to provide a portable cartri dge &W ZﬁUS
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bl ocki ng portlon on | east “one side of the |ocation of the Ieader bl ock
hol e, 15 Ahen&naj@rfosewgaganentrbyanhmndiaglpm. \mhpldatarstwmrtndm camprishealpr esent
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i ndi cates t e presence of the
data stor aggerfibly} dr aigﬁn-%lax&ia selitﬂstaf: rﬁanmrysl To distignishathe cartidgedront atapa gartridge

t I d t d.t f t
chrt ??ng"#rLd"és bo fbleci gy Fmascr s 6 Rke (o or ilr aGAGF @ AeS othof o 0
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cartridge e op tlca source. The transfer station thus sense$ the
bl ockage ometttpe aapndgawnb@hqbulquyloakmdmmg@s afbdocking pest@rhen pideast ene side of

t her eby |d N h iated identification of the data storage

cartri dge #‘ﬂﬁggg}eﬁfﬂjﬂfﬁ%‘%ﬁ@%ence of the data storage cartridge at

t he endsof travel raimkfdriBatioe treaccordandenwitinart ¢rabodinixu of therpireseat mcntwm @Vmg a

magnetic disk drive cartridge is.provi 5 be subje rough

handl i ng, ESeRbiR whi ich G'WS%&%?Q&W{%W@# d&ﬁ%%ﬂ@g@ or age

library why rﬁﬂca}‘. ﬁ@@%lsg.ﬁe of :h%tdgfa's gs&rahabg@at%lkad of @430 ﬂieéecawelaehpw;ﬂ%s
S ves

in storage avi ng one robot accessor for gri, g%
transporti ayoptiesl W@%@F@twp&a@ttw Bﬁ@lOWﬁi*?]F%ﬁ}éymkh@eméd}aE“E&gﬁ £
di sk drive ﬁr@ﬂé%\%gﬁl t?'or C v%?%né Q\{SBF éﬂﬂ%n&f‘&lth@f oMhHdn orTRY leaﬁ@\bfocﬁrﬁole t the

exterior df c¢tor for s e storage shelves an

gri ppi ng bbpfmfbﬁe:ﬁﬁlerd?hﬁcaa@ﬁgéﬁem théaptfcapma:d Thetrhnstantaionahys sengs dei C

di sk drive biiociage of the c,];mcaiJ Qc}u?ce by a cartndge shell blocking portion, thereby identifying the

differentiated identification of the data storage cartridge, and indicating the presence of the data

storage cartridge at the end of travel in the receiver.
In another embodiment, a portable magnetic disk drive cartridge is provided which may

25  be subject to rough handling, as examples, manually, or for use with an automated_data storage
liBrary which is capable of storing portable data storage media cartridges in storage shelves and
having at least one robot accessor for gripping and transporting the portable data storage
cartridges. The portable magnetic disk drive cartridge comprises a cartridge shell, which may
have an exterior dimensional form factor for storage in the storage shelves and gripping by the

30 robot accessor. An encased, self-contained, magnetic disk drive assembly is mounted in the
cartridge shell by a shock mount supporting and mounting the encased magnetic disk drive

assembly within the cartridge shell. A flex cable interconnects the encased magnetic disk drive



cartridge shell by a shock nount supporting and nmounting the encased
magnetic disk drive assenbly within the cartridge shell. A flex cable

i nterconnects the encased nagnetic disk drive 3 26 OCT 2005 assenbly with
an external data transfer interface of the cartridge, the externgL %ﬁ?ﬁ
transfer interface providing-data transfer with respect to a tr §f 2005
station, for exanple, of an automated data storage library. The flex cable

ext ends f pEEemMbhewith®a exiornal data transfer mdgrfsee pbthe gautridgs, theextemal daagensler  he

he- ext er SRPRCE ERpYI i Mol chfer M id et ol Fafeh o 5 SRREYE o p BRGbal
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An automated data storage library in accordance wth another enbodi nent of
t he pr esernd of theadisk drive asseipbly sebich isthe end of the disk drive aspembhycoppesite the external

tori bl e, dat a st cartri, , f .the, t abl e .dat
St or agS ottt Tk DioR G per bUIRF B mer ety oG ghe Bk At Aimbiuo
data stor Rdaridg@ghedione of the cartridges conprising magnetic disk

drive cartridge's contalining magnetic disk drives. The library further
conpri ses at | eAstunmmataidata soapeatibrady inveecdrdance vdthoinothenanibodiment of the préasm

o R R o e S oS
magneti c Qople d?rthé’gortdbi’é ddta %gﬁgg carfikgRs cbrﬁgﬁing)ﬂﬁa E@P%E nmﬂdgésoéontaining

gripping and transporting t rtabl’e data storage 15 cartri dgeS anongst
t he stH) aglatattotage medianendiscmae oftthe eareidpes camprising megnetit disksiriveicartridgesr a

the Cfof I SoRURAREEEREle HSCATeS; XAk ThRERRF cofnsit G GhE Hac bfost WGe k2
T o of - aoo L oE ot et Lo g ot Ll 1406, ani | eader bl ek
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ot o ar (et d B e o robobhdcBlsor s eFBPRE hhE kSt i pS MU Riofhge
port abl® dartidgeoamopgst thetstoraggashelved, thendatmstaragadrive; end argesferdtatidavi ce in

accordance with_the_present inventjon; FIG 4 is an expl oded view of an
exanpl e of a poFPhiullefun TW @%PWF?@&HCB'FWFF regee eingly tafhe

ot a ot or Aoty deHIRAicffitn ek oot horion yHONOAEBmPb R trab B DT T
fl ex cable of the portable data storage cartridge of
BRIEF DESCRIPTION OF DRAWINGS
20 FIG. 1 is an isometric view of a prior art magnetic tape cartridge and leader block
interlocked with a prior art leader block threading pin;
FIG. 2 is a diagrammatic illustration of a prior art magnetic tape drive employing a prior
art leader block threading pin; )
FIG. 3 is an isometric view of a portable data storage cartridge containing a data storage
25  device in accordance with the present invention; .
FIG. 4 is an exploded view of an example of a portable data storage cariridge of FIG. 3
containing an encased magnetic data storage drive;
FIG. 5 is a plan view of the portable data storage cartridge of FIG. 4;
FIG. 6 is a plan view illustration of a flex cable of the portable data storage caﬂriﬂgc of
30 FIG. 4;

FIGS. 7A and 7B are respective top and cross-section views of a backing plate of the
portable data storage cartridge of FIG, 4;



30 FTQ 4; FIGS. 7A and 7B are respective top and cross-section views of a
backing plate of the portable data storage cartridge of FIG 4; 4 FIG 8
is an isonetric view of the bottomhalf of the cartridge shell of FIG 4,
wit JeOCT 2005 backing plate of FIGS. 7A and 7B; FIG 9 is a partially cut
away isonetric view of the portable data storage cartridge of -FIG

IS an

illustrating the flex cable of FIG, 6;. 5 FI 1 i sonet [ i evd &f 0CTn00
aut onat ed dat a Sﬂér gljeanl IFTREfHG VF&’rOfég%P?qu’:‘ ﬁal{ 9‘2‘1‘?@ ﬁ%‘?ﬁ‘qgﬁ'&%gﬁﬂfjﬁ@- év?" ﬂ?f
data trans <\ r t e cartridges of FIG | and portable dat.a
st orage ca?’ rﬁl%élgteoc?%ﬁ?%7é?n¢% 11 is an isonetric view of a transfer
station for proWIGi 9§ dipdrfially b awey isvietiicrvdopofthe porabile datagtdrage! cartrdgesof FIG.

storage cartridge of FIG 3 and for differentiating the portable data
storage 16¢ ilustratingghe Rex qable of F1G&m a tape cartridge of FIG 1; FIG 12 is

oaded por t abl F1aFaisPITEE b T e Bt EiebAPe Rbref o shing o1 7, G

top vicew i |dau§ﬁdrﬁﬁ%,faﬁ§&tbfvicﬁ6§ @4 tra@ferSth reSpaiDiotiRcbattiidged GIFIG| Bined ?d!fabldle
transfer station of FIG 12 Tfor_detecting, respectively, the portable data
storage cardet siRyasesanttidgesof&lGadiand the tape cartridge of FIG 1; FIG 14

Is a plan view ifyasj Isaainii%}n&fic%ﬁwﬁdﬁiﬂn@feﬁmﬁomp%h%g&a%ﬁﬁﬁ&fﬁitﬁ Rlspect

sensing the optical sources of FIGS. 13A and 13B; "FI G IS an isonetric
i 11 ustrati aothefpoatablerdatacsteragecansidpe of FiGe 8 and faralifférentigting kbepoertablerdatdotoraga d

cl anps the .tLra r | on E » 20 FIG 16 is a plan view

i1l ust rgq i gﬁﬁgﬁgcacr)\lﬁl ).(32%@%&8?3{1%&%05 er station of FIG 11; FIG 17

i s a cross sectipIG, i} gkt A1Rinda8Re BbmeGiEDAGS of (8 tARTBELaticndFFISNLE withad [0aded

support rmenber and clanps of FIG 15, with the flex cable of FIG 16; FIG

18 is a ci rioibledlatiptorngs ¢artmidee ef FIGy3an el ectrostatic di scharge (ESD) path
of the transferfﬁ%a i fakl . " o

cartridge of FlI t‘%‘gq&?&ﬁfg ?é$gwﬁ8§;%§3€v%ﬁa%§@égﬁpﬁ%é@ &) ?JgnatgP Ph%ee
transfer stathotmansferStaton b FIG.|18Sor detdcting, respectl velyd theppartableadat sstorage cantridge of
unl oaded_paqsition, FIG 20 is a.cut away illustration of the transfer
station(ii%f Olﬁpﬁhapﬂihcm@pnggﬁgﬁflgioﬂe data storage cartridge of FIG 3

wi th the | oadi ngFieddasa planiviewaillustrdtioadé dn pxeifile ofia PCB mounting sensors for sensing

the optical sources of FIGS. 13A and 13B;
FIG. 15 is an isometric illustration of a compression member, reference plate, support

member and clamps of the transfer station of FIG. 11;
20 FIG. 16 is a plan view illustration of a flex cable of the transfer station of FIG, 11;

FIG. 17 is a cross section illustration of compression member, reference plate, support

member and clamps of FIG. 15, with the flex cable of FIG. 16;
FIG. 18 is a circuit diagram illustrating an electrostatic discharge (ESD) path of the

transfer station of FIG. 11 and of a portable data storage cartridge of FIG, 3;
25 FIG. 19 is a side view cut away illustration of the transfer station of FIG. 11 illustrating

the loading mechanism in an unloaded position;
FIG. 20 is a cut away illustration of the transfer station of FIG. 11 and of a portable data

storage cartridge of FIG. 3 with the loading mechanism in an unloaded position;
FIG. 21 is a side view cut away illustration of the transfer station of FIG. 11 illustrating
30 the loading mechanism in a loaded position;
FIG. 22 is a cut away illustration of the transfer station of FIG. 11 and of a portable data

storage cartridge of FIG. 3 with the loading mechanism in a loaded position;

3



FIG 21 is a side view cut away illustration of the transfer station of

FIG 11 illustrating 30 the |oading nmechanismin a | oaded position; FIG

22 is a cut away illustration of the transfer station of FIG | 1 and of a

portable data storage cartridge of FIG 3 with the |oading nechanismin a

| oaded position; 5 26 OCT 2005 FIG 23 is a circuit diagramillustrating &
power transfer interface of the transfer station of FIG 11 and of 2& 0CT 200
portabl e data sFH3.23ds azirtuit dpgrand ilfaki@ting a paw@r tddsfersinterfaicaof thetransfer station of
il lustratign of a %ortable data storage cartricgge of FIG 3 containing a

non- vol at i F1&3. dd1and ok  ppaable dalaystorageceprigee eildGs3F G 25 is a diagranmmati c
il lustration of re Le data.storage cartri 3. C LRl g an
optical disk drF@%&%slégﬁbwg“ﬂ%@“ﬁ}ﬁ@ﬁ@&ﬁg&?ﬁ%&&%ﬁﬁgm hi s
i nvention mtgﬂﬁﬁx@ralmobdlﬁtu@&akpm@%ﬂagydsmlﬁ ahd the follow ng
description with™ 10 reference to the Figures, in which |ike nunbers

represeht the sHES 25is gididgrammatic iinstrationiyfia portableslatarsieragé eantridge dEEKY.i3bed
in ternms of_ the, best qeﬁtgé(g‘{.achieglilpilng this invention's objectives, it
will be ap?ﬂ”i‘?ﬂ“é‘lg_é’ﬂ%ggq EFPDYn the art that variations may be
acconplished in view of these teachings w thout deviating fromthe spirit
or scope of the invent] ferri L ' rt. data
storage cartridges 10 b%?ﬁ@gﬁéMﬁQQ%&%Ti@& a, such as
magneti c tape, ' £ s . i SRES ' \ .
drive 12 so tha‘tﬁisﬁgvag%'t% a 'ﬂgeééég&r‘g?d& gﬁeﬁ or v\c/lr?lfrl g?tgaﬂ%fﬁg%ﬁg\g?l as g@gg’éth

medi a. 10hereféreide tdglee Biguidssin witdchBienahbe epreaent dhie famecsaiaithee] @feritd) SWhilee
medi a can be inserted into the data storage drive, In the case of a single

reel magnethitinventionda descridgdin teras efihe bess apda foraghieving)this inventionm plipctives, 1t
engaged Dywd B? RGFELiREd BY Moke skiNed id (€ Arethde SaARN, magrgemec 1Rshedinsiew 3g e

A .
drive 12. The | eader bloCTk 14 recesses and nests in openi‘hg 17 o# t he
car t ri dge, theshteathingswithmt davating from3usspigua@ceopeef thaipvention. t ape cartri dge,

is in one corner, of .th 4 ridge.  .The r. block,is nnected to a

| cader of ¢ e mERSTEHRE & ERIS igPBR: picrtaaihtGhhes offtiees 16 BbiFaTGombisc’s data
cartri dge. sthhide nRauie sudt A0kKaghfic tapd OWRich ArelilReRE ite 4 SBprate Privb art Bath B@rage
threading pin 15 is inserted. A shaft 20 of the threading pin is inserted

i nto the hdtive dso that thedatareaybe tead duddor wrien omwthedata storagdmedinr eadi ng pi n
Is raised so th a_shaped, cavi,ty of the lLeader blo 14 interl qcks -with
an enl arged por taflt'\?r?a’%'i&%f fh WH?&#@&EF%QP%'W 0‘%‘?@139???’@%%5] tht "bf' ﬁ“@? Gag be
connected hf3eAdd RidhéAatibtéragd &riv) Th MeGhsOUf 4 HRp1E MeR ndlREtRABpe cartridge, the tape
has a leader block 14 which is engaged by a threading pin 15, and then threaded into the data

20 storage drive 12. The leader block 14 recesses and nests in an opening 17 of the cartridge,
which, in the case of a 3480/3490 type magnetic tape cartridge, is in one corner of the cartridge.
The leader block is connected to a leader of the magnetic tape which is stored on a reel within the
cartridge. The leader block has a hole 19 therethrough into which the threading pin 15 is
inserted. A shaft 20 of the threading pin is inserted into the hole and either the cartridge is

25 lowered or the threading pin is raised so that a shaped cavity of the leader block 14 interlocks
with an enlarged portion 21 of the threading pin.

The threading pin 15 is connected to an arm 22 which is operated by the data storage

drive 12 for pulling the leader block out of the cartridge and threading the magnetic tape onto a
reel 24. The tape cartridge 10 is loaded into a cartridge receptacle 25 through a slot 26, and the

30 threading pin 15 engages the leader block 14. The arm 22 then transports the leader block with
the magnetic tape leader from the receptacle 25 through various bearings and a read/write head



drive 12 for pulling the | eader block out of the cartridge and threading

the magnetic tape onto a reel 24. The tape cartridge 10 is | oaded into a
cartridge receptacle 25 through a slot 26, and the 30 threading pin 15
engages the | eader block 14. The arm 22 then transports the | eader bl ock
with the magnetic tape | eader fromthe receptacle 25 through vari Ou?ﬁ,{)CT 2005

bearings and a read/wite head 6.2 6 OCT 1005 27 to a r.ag]al t 2
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to windt ' Jvdte on the
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a general |y rectsantigvin FIGal, thd flgghetd edpe catridger10i cognprisesegenesally rectangular

di mensi onal formfactor, and which nay have a top half 31 5 and a bottom
hal f 32. Acatiidge shell 38 fonming arcexterioridimensionak foum: factar, aad whichimayhaye atopjalf 31
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substantially xterior dinensional formfactor as the tape
cartridge 10 of Refér@ng to FIG.13, & datalstmagercantidgka0lis provideddaviag a cartridge shell 41

of “the1 oo Py S3FB{AaRy Rclicd kR oPiehBudt ol tlfor pnb iR caliiBe 1 Pt
011 s e e
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prior art 'i@ﬁﬁﬁfcaﬁ&e@&(}h@ﬁhﬁ sitird : gﬁx&ﬁ%ﬁogngﬂ ilgaql’él?&@dnrﬂ 210, InGie t, the

differentiating t ata stor froma Tape cartridge.

Al t er nat i vdilycking portioh 42 isapabye toapticallydhleckia apticalisonrge from 4 eamvesponding sensor,
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| eader bl oA "‘%‘"Vd#’l’ o 1aph &5y Alemagyely e “888 8% QRN e et
of a tape adsdkinglgatiby 43 niagbe lebatedodnahe bpidsite Side aftic dinasobygerantidni 40. In
engagenent of the data storage cartridge and provides the g{jfffrantiaaﬁg

i denti fi catdNGRichRsPerea BickingpartipR44 is lasated at 2 Side pf thg docaden of the feaperfock hole
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interlock wth a holder Th a storage shel'f of an autonated data storage
| i brary -whi %land thegebytpreventsengagement of the daa algrage sentridgecpad providasithe differentiatad
shelf. As w ?ﬂ@?shell 41 nounts a data handling

| |.be .disgusse t cartri
agent , sucHdﬁ@'tlé)?aHS? BP%§P8&3@%H§8\§E°&B,” & n. Also as will be discussed,
an exé egoa! dat aAtn{ot@cflﬁfs?&mﬁrhE & mafnemgggcb}f] tdp{é@hnﬁcltg!é l(UQleFﬂlG.tp.ﬁs ltﬁ%vitdad to interlock
provi ded, incorporating a subs e 50, havjng electrical, contac on a
faci ng surf%#BR _a@PIdFﬁH' &§pLage 5&‘&:{0 'Pﬁé“@“@&%rc’%ﬂa’fm‘@%{.‘é@'ﬁysw@ih tengs @31?341@8%?9
the data hagdlbpgafitfydlin padifion in the shelf.

As will be discussed, the cartridge shell 41 mounts a data handling agent, such as a data
storage device, therein. Also as will be discussed, an external data transfer interface electrical

25 connector 48 is provided, incorporating a substrate 50, having electrical contacts 51 on a facing
surface of the substrate. The electrical contacts 51 are coupled to the data handling agent, and
are arranged to match electrical contacts of a transfer station, when in a face-to-face relationship.

Alignment, or registration, holes 55 and 56 are provided and mate with corresponding
alignment pins of the transfer station to laterally align and register the data transfer interface of

30 the portable cartridge 40 with a data transfer interface of the transfer station,

An exploded view of an example of a portable data storage cartridge 40 of FIG. 3 is
illustrated in FIG. 4, and a plan view js illustrated in FIG. 5, and contains an encased,
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are arranged to match el ectrical contacts of a transfer station, when in a
face-to-face relationship. Alignnment, or registration, holes 55 and 56 are
provi ded and mate with correspondi ng alignnent pins of the transfer station
to laterally align and register the data transfer interface of 30 the
portable cartridge 40 with a data transfer interface of the transfer
station. An exploded view of an exanple of a portable data storage 26 QCT 2005
cartridge séff-cohtafred and dpératibhdlvahgrietic dataRidrags drive 60N Aree w @\éncased,
illustrated in FIG 5, and contains an encased, 7 26 OCT 2
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With respect to this aspect of the present invention, the cartridge shell 41, shock mount
62, data transfer interface 48, and flex cable 65 may comprise any configuration suitable for
supporting a particular data storage device, while isolating mechanical contact between the data
25 storage device and the cartridge shell. Specifically, the cartridge shell 41 may comprise an
exterior dimensional form factor differing from that of a tape cartridge with a leader block. In
one embodiment, the data storage device 60, such as an encased magnetic disk drive assembly, is
positioned in the cartridge shell 41 such that a facing end 66 faces the data transfer interface 48,

and a rear enhd 67 is opposite the data transfer interface. The flex cable 65 interconnects the
30 external data transfer interface 48 and the data storage device 60 at the rear end 67 of the data

storage device. Preferably, the flex cable 65 is of a length to provide sufficient slack to be loose

without strain or tension even under full compression of the shock mount 62 in a direction



25 storage device and the cartridge shell. Specifically, the cartridge
shell 41 may conprise an exterior dinensional formfactor differing from
that of a tape cartridge with a | eader block. In one enbodi nent, the data
storage device 60, such as an encased magnetic di sk drive assenblée% %ﬂ
positioned in the cartridge shell 41 such that a facing end 66 fa OlHe 2005
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di sk(s), %{at for @BRAniRfin Ektﬁshktah@hsfandtesfawfnraymnpim émplomglan ingluserei

t racki ng, d addoress or contCP nd dat a, hgndl i ne ter for

r eadi NP arsmnmdtﬁon‘gat. ﬂ@g@s IDRSERor ¥ 405t eﬁwaf’“t'}?é tgc'} oﬁe@

i nterface, I enpl oying an industry 10 standard forrrat such as

| DE, SCSI ?V‘%%%%gﬁrthe devi ce does not have to be op ﬁ dto Pr % de
data transfer. Refering adgitimally icdfISS. JA: 8B4 @d 9, 3 Aubstantiallyy atﬁ:&clgmggate 1
substanti 31& de% %\faxtasﬁgb?}ﬁs eE:'d% s fefminBBO 7 Hethebx bable 6ol FIS. Sibrmingnbes

a term nat ex ca e 65 of FIG 6, formng the elect ;7*
connect or déctridilechmziordd. Mhebacking plat 70 and fiex gakle WWH%?bﬁ“@l‘“@ﬁEﬂS‘ to

E;gilsn?pﬁgtdg%@ﬁﬁé%@}ﬁﬁﬁa é{tﬁg’mﬁhe' | s‘(’#t?o{'t?h&ggpg%?@gﬂsur ace SBPW%g t he

flex cabl e aﬁn‘% o a@iﬁg@ﬁrﬁé&tﬂ dtahe flat énblé 650 form ihetertefrmal data elaesfer intesface
connect or . é

so illustrates the top half_ 72 of the shoc
and the t oplebtaicAl coilﬁecmr {FAG. 2 also illusiyates theitop half 72r9fdhe shogk %P&g%e“dé‘gﬁ{ﬂl’%%‘s
a plurali t?; E‘ Iandsdco%plﬁg to the electrical contacts 51 of 20 the
facing sur fAOEMEFAINAREIN S i nation 7 1, and, at termination 69, are

coupled to the oafFcxicapid@s cofiprib@a plerality of dards cagied tuﬂgarﬂecmcsd&ow@s bt afge
drive 60 for exanple, at a connector 76 at the rear _end 1%8 OLRY de, t he
above d26sc thebfading sutfaqei SPrat the termination 71, and, at termination 68, are coup to the data storage

device, such as encased magnetic data storage drive 60 for example, at a connector 76 at the rear

end 67 to provide the above described isolation.
In one embodiment, the electrical contacts 51 of the substantially flat substrate facing
surface 50 comprise pads containing gold for providing gold contact surfaces. For example, the

25  contacts comprise copper pads on which are plated a diffusion barrier, such as nickel, and Type IT
gold pads plated on the diffusion barrier, but which are plated to a thickness greater than
standard. As an example, the thickness of the gold pads is substantially 100 micro inches. As
defined by those of skill in the art, a plating of about 8 micro inches is considered a-"flash”, about

. 15 micro inches is considered "adequate”, and about 30 micro inches is considered "standard”.
30 The diffusion barrier is preferably plated to a thickness greater than 50 micro inches. Type II
gold pads are also referred to as "hard gold" by those of skill in the art, and comprises a defined

set of alloys, Preferably, the gold pads are electrolytically plated.
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I n one enbodi ment, the electrical contacts 51 of the substantially flat
substrate facing surface 50 conprise pads containing gold for providing
gol d contact surfaces. For exanple, the 25 contacts conprise copper pads
on which are plated a diffusion barrier, such as nickel, and Typd 810002005
pads plated on the diffusion barrier, but which are pl ated to a thickness
greater than standard, As an exarrple the thickness of the gold pads is
substantial |y Ipen altemativerembadimeet, ord)enfmnredalb;nawmgsbammwncs sindilar tdngold mpaya.
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in a small contact area. The shapi ng may "be achi eved I ng or

mat eri al  sEBsswdot, flas oo spbgre.ecbgdm. ua*scdgshrtdmpMcremmeuswlpmd e g.,

di npl e, cromne eSS her.e ite, crossed
cyl i nders, &"g{}ﬁ aﬁf%& ég’lﬁ %?ﬁ?}?cé‘&°°'liﬁ$§ﬁ§?fs£a§“‘r@g?ﬁbﬁét sb‘PsW%?a‘:‘“g
el ect ri$a|su€f§éﬁétﬁﬁ1ﬁ13'é§-aﬂéloh ecbednBdch b wall by disb@kegubstrate facing 15
surface conprises an elongated contact, as will be discussed. As

i 1lustrated by Anblustrated by theraress ssetismrshpwn in EG. 75,. therHmcking iplate) 7Qisdnehe70 i s

in the r fun orti.on../1 su and
oot . ont SRRRAL o o Besh o B Ronbbloft 1) SR BB s
provi des sérmiaktiored 1, ahd @ R portidn 78 wiiclPprodidesstafadtal stiehgthd APl AiftRssed,
cartridge 40, when 'oaded into the transfer station, be subj ected to

20 consi déhadta siasgecartidge 49, wheniloaded itorthe trapsfenetations will be swhjested B0, f or
exanpl gy QbhEiadAbRIALIn a tikection normal to the facing surface 50, for example, over 10 pounds, to

effect the non-wiping contact with the transfer station data transfer interface, requiring that the
backing plate have considerable structural strength, for example, comprising a hard, durable
plastic. Examples of plastics having good structural strength comprise "Ryton", a polyphenylene

sulphide resin from Phillips 66; "Ultem", a polyetherimide resin from GE; and “Lexan”, a
25 polycarbonate from GE.

In another aspect, the alignment, or registration, holes 55 and 56 are provided in the
substantially flat backing plate 70 in close proximity to the substantially flat substrate 50. The
substrate 50 of the flex cable termination 71 is aligned with respect to the backing plate 70 at the
time of assembly by use of a probe inserted through holes 80 and 81 of the termination 71 and

30 into holes 82 and 83, respectively, of the backing plate 70, Thus, the substantially f)at substrate

facing surface 50 is aligned with respect to the backing plate 70 and the alignment or registration
holes 55 and 56 therein. The alignment holes are arranged for mating with comesponding
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effect the non-w ping contact with the transfer station data transfer
Interface, requiring that the backing plate have consi derabl e structural
strength, for exanple, conprising a hard, durable plastic. Exanples of

pl asti cs having good structural strength conprise "Ryton", a pol yphenyl ene
sul phi de resin fromPhillips 66; "Uen, a polyetherimde resin fro %H
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providing data transfer with respect to tape cartridges 10 of FIG. 1 and portable data storage

cartridges 40 of FIG. 3. The library 90 comprises at least one, and preferably a plurality of, data
storage drives 92 for reading and/or writing data on data storage media, such as the tape

25 cartridges 10. Additionally, the library comprises at least one, and preferably a plurality of,
transfer stations 93 for providing data trensfer with respect to the data storage cartridges 40,
Both the tape cartridges 10 and the data storage cartridges 40 are stored in storage shelves 95.
The various cartridges may be stored in a segregated manner or may be stored randomly
throughout the storage shelves. A typical automated data storage library also comprises one or

30 more input/output stations 97 at which a cartridge may be received or delivered. A tobot
accessor 98, including a gripper 99, grips and transports a selected cartridge 10 or 40 amongst a

storage shelf 95, an input/output station 97, a transfer station 93 and/or a data storage drive 52,
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20 "Stat-1lon DC-1004-FR'. FIG 10 illustrates an autonmated data storage
library 90 for storing, transporting, and providing data transfer with
respect to tape cartridges 10 of FIG 1 and portable data storage
cartridges 40 of FIG 3. The library 90 conprises at |east one, and
preferably a plurality,of, data storage drives 92 for readi ng and/or
witing data on data storage nmedia, such as the tape 25 cartridges 2d 0CT 2005
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t her et hr olsgdpagbe.f or engagenent by a threading pin. Also as discussed above,

st he. bl ocki ngf Heeienshaton 0 warpriss & ecaljer Lo Rt ghE Horle R ol

cartridge. The cartridge may be received manually, or may be received from the robot accessor

20 of the automated data storage library 90 of FIG. 10, or may be received from an automated
cartridge loader (ACL) as is known to those of skill in the art.

Optical sources 105 and 106 are mounted at openings 107 and 108 of a top plate 109 of
the transfer station. Sensors 115 and 116 are mounted on a printed circvit board (PCB) 118 for
sensing the optical sources 105 and 108, respectively. The optical sources 105 and 106

25  preferably comprise an infrared source, such as an LED optical source, which is focused,
providing a focused beam directed toward the respective sensor 115 and 116, which preferably
comprise infrared optical sensors.

Optical source 105 and corresponding sensor 115 are located near a receiving slot 120 of
the transfer station into which the cartridge is inserted. Thus, as the cartridge, whether it is a tape

30 cartridge 10 or a portable data storage cartridge 40, the cartridge interrupts the beam, such that
the sensor 115 detects that a cartridge is being inserted into the receiver 103. Stops 121 and 122
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The transfer station 100 conprises a receiver 103 for receiving the

portable data storage cartridge, The cartridge may be received nmanually,

or may be received fromthe robot accessor 20 of the autonated data

storage library 90 of FIG 10, or nay be received froman autonated
cartridge |l oader (ACL) as is known to those of skill in the art. Opti cal
sources 105 and 106 are nounted at openings 107 and 108 of a top plgg &ﬁqm%
of the trepdeded atihe ond oBzavebofetdiverdfd, and@omprisenthe poiad apwhich theica ﬁgc is

circuit b degfﬁCB% 11&‘; or .sensing the optical sources 105 and 106,
respectivgﬁiﬁ e intq thg transfer stadom 05 and 106 25 preferably conprise an
o . _ . rerer

I ntrared sour C?&tgﬁp{?ﬁ% 1313 it @a@&%ﬁ,‘éﬂ& gﬁ?:tlﬂfd%wax’ﬁ’%f [chforl %H@ﬁgieg block hole.

providing a fo rected towar e Tespective sensor
whi ch. pr efldrofialtape caomidge $@andhe dscatiompf the blockiag portion 42uf apatalie dawa stokie and

P nnet o7 " SeBRe AT Rher d partidee 10R e S vl if R Ghsehias, The brtespaingehior
tri dae. LU . : .
Cart 11 age ARRedRorch at e SodafiB of 0 16ues Hock Mle dhdHlockiiOdrBh & HELFGEOHE0°
det ect s t ihtheragsidee fragehe optical sepreenbldr (Thg sensen! 16rray beesiabled byoke seBsadd 5121

d 122 1 ' t - f i 103,
o canpr and seifted b bidiRBebnOpARE Elirdt 1065 AGRRBle, Sl ek g doffi, ey
][ r antsf er si?mttiﬁydnlg tt@gﬁffmhﬁﬂﬁdﬂdelﬂtiﬁ@?oh ch‘ ihedﬁheﬁragbstaﬂﬁdhd;ihiicgmdmgﬁzg‘z@r d the
ocatl 0 e er 0] ol e . e a ri e e
ocati BT Srebh ofiBRnable dats MoEs odbiridds o of PR Epd SFkavel Btng deseiver 103 Sensage
40 when a ldémillithkgeforsembletthe tremsteratation &/iokd ;ll:‘!pbhﬁblé deQisiedge chRfidge 40, If the

ol o and BB ) skeone 1R Rostrp el el eheadfrom egpuFN oL

optical sd@tpeithiithe chitidgehns oot Been foly inbettedmab kincrebiivér 103 s thi@sartibee is Piafe
senses the bl ockage of the agptical source 106 béla cartridge shell "bl ocki ng

portion, tARHEE10,aR Hieitepimis racaived throushdhs leades block dalei 19 dathissitustion.tberdis a
st or ages caf,tld lAdl | gﬂgi@resence of the portable.data
storagg5 c%tewgggdﬁﬁ%dsﬁg&gh%%Bgfpzive in the receiver 108. Sensor 116
wi || therefore &nishindenstood by slrost of skl &t iho artf aneloo Aothtdoarce 06 alfléandat a
storage cartridge. 40. |f beam i s not. bl ocked, such that_ sensor 116
cont | bues HPHEREREIE seaor b1 hi6 T Beiriverist e Sforcefupsie on e P THE and frs
cartri dge shasr onthdxeppldiei 0y Alss as isandersiood bjthoseofukilbin thd grt, Merralive
cartridge . is a tg‘pe cartridge 10, and the beamis recejved through the
| eader bl JBSAUIRBE tergrediaie the P (PRI IPP Platemay also beemployed far mowsting the
transfeo Sbakeomddenkorfot proceed.

Referring to FIGS. 11 and 15-17, in another aspect, a data transfer interface electrica)

connector 130 of the transfer station 100 is illustrated for mating with the external data transfer

interface electrical connector 48 of the portable data storage cartridge 40, of FIGS. 3-9. The

transfer station 100 releasably, repeatably provides an electrical coupling with respect to the
25 cartridge external data transfer interface, which comprises a substrate 71 having a plurality of
substantially flat electrical contacts 51 on a substantially flat facing surface 50 thereof, the
substrate mounted in a portable cartridge 40 capable of being engaged by a loader,
The electrical connector 130 comprises an elastomeric compression element 132 having a
plurality of protruding compression members 133 supported by a reference plate 134. Preferably,
30 the compression element is fixed to the reference plate 134. As examples, the compression

element may be cemented, bonded, or vulcanized to the reference plate. The compression
elemnent is positioned at a rear surface 135 of a matching circuitized flexible substrate 136, which
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As is understood by those of skill in the an, one or both source 105, 106
and correspondi ng sensor 115, 116 nmay be reversed, the source |ocated on
the PCB 118, and the -sensor on the top plate 109. Also as is understood

by those of skill in the art~ alternative |locations internediate the PCB
and on the top plate may al so be enployed for nmounting the 20 sources and
sensors, Referring to PIGS, | | and 15-17, in another aspect, a datd& b 0CT 2005

transfer g@r B@%nﬁ)r@estdteﬁﬁinan@rpmemwmsofrmhmwmmgmmummm 100 is
i1 lustrat mat'ng with the external data transfer interf

electric akumathemﬁdfas 4ctricat ¢rmtaotsr Mdine faeing surfase 440 thesgaf the gtccmal ntgelscs,
3-9. The transfer station 100 rel eas bl \

el ect ri cal4t 3mprgsdgowmateh the parekle pastd %“Fefctc’tniaﬁgeﬁ e‘gli' g‘r hgﬁﬁ%‘aa{&al ?"[ 2r ansf er

i nterfacey 5@&dify SotpresAdeméthbirg 1B 5 of the gbmpresiioy eleiment 132 are .
substantla?#ibl?spgqﬁ%trl cla contacts 51 on a substﬁt@aggg?flat fac

surface Stﬁadmgami)'m contmt with it reart surfiges HiSe sich theg thesind F?%?fém&ﬁ'

bl f I 130
conpr i ses 139 %% et vi A e Ringina FASRRCGHEH LA PR T
protrudi ng conpf &Sc%n%}em&ﬁerﬁquwefﬂl?dfw typerdeb@ibed GeUrS. Ratents34.

Preferably, 30 the conpression elenent is fixed to the reference plate
134. As exg008 234, 5{059,1281HB%3,24M 0r §/94#3FA0. may be cenented, bonded, or

vul cani zed to t f I AR Sﬂdxﬂﬂcﬁubmetd
at a rear surfa%glcﬁgﬁ{’?%emc%??\lg&?% fét}:ﬁtﬂ):bgg% 'ﬁﬂ%]}'? Iele suzt?gt rate 136,

whi ch @ 238 PEEx2a0k 13p] Aiduonkipondimgmnesefthacleetrivalcaniacty 53 fof shef substantigllye
138, The C f

cont acts T SBhhetabii shirf R0l or i ALCpbleNs SrHB. & Somiee Bloig i‘%‘%ﬁ%‘*‘“g‘ e
arranged toonteztsch ltdach mpistetirigovitntwa mﬂg@n@némduﬁlc%qmmwﬁmww iﬁ 5hﬁ a
face-to-fage rel ationshi, The nar. f the
conpr essi cfﬁasé?@%%?mﬂ%"fs Lelg ’ggaggi%ﬁ'bﬂﬁ n cdn ? h%? g{sfce sgr f ace,
135, such rehagdahbeortiuls weilm\ab comprassens nnmbmsrmmlrlmve mhaxgs:ontﬂgt sarfacesowhich h
t he corres ondj i ndi vi du el gctrical co

el ementd1 °i“§;i° ﬁm%msfi??“tw 4cq vﬁgaﬁgggﬁ%ﬁéﬁﬁgrﬁ@e&m afﬁ ein%]gé%,h@%i%’%%&
5, 059, 129; mbmbéB, 740; or 5,947,750, At |east ones of the electrical
contacts 141 of Thie ifBcdhiciGcabbsimébior 130) tid chchitized ﬂuiiblersabmatelmﬁliﬂ’ﬂﬂhmﬁdex

cable 138, and corr espondl ng ones of the electrical cont af ﬁgi"i’ﬁ

subst ant i abd the daseammmmmlmrn@tdaﬁ ‘syrhahal@ rear sprfacerqld frae 6~‘5‘“§P"m°‘

He s Cochadda Synd! £:8 g SRl 010 of

wth two a'g})té HEOTPRG ‘b‘%&fi’%g%ﬁg’? ei!snsc,l t@%‘%@%"@?&é@ag? ﬂ?ﬁb e 2 gilgast oneric

conpr e3gi OfheGuBHRIAE arkIegistefedivitistwinddiuent ihdieidahlonygiresion ondraletrs 1 3% nfrthes in
the electrical connector 48, when the substrate 71 is registered in face-to-face relation with the
facing surface 140 of the mating electrical connector 130, the elongated contacts 51 are each

positioned to overlie two adjacent individual compression members 133, and with the elongated
electrical contacts 51 in releasable contact with comresponding elongated contacts 141.
25 As with respect to the electrical contacts 51 of flex cable 65 of FIG. 6, the electrical

contacts 141 of the substantially flat substrate facing surface 140 may comprise pads containing
gold, and preferably comprise copper pads on which are plated a diffusion barrier, such as nickel,
and Type II, or "hard", gold pads plated on the diffusion barrier, but which are plated to a

thickness greater than standard, for example, to a thickness of substantially 100 micro inches,

30 ‘The diffusion barrier is preferably plated to a thickness greater than 50 micro inches. Preferably,
the gold pads are electrolytically plated.
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redundant contacts over two conpression nenbers, and have matchi ng cont act
surfaces which 15 are at least twice as great in surface area as a single
contact of the size of a single conpression nenber, Thus, in the

el ectrical connector 130, the circuitized flexible substrate 136 is
positioned on the elastoneric conpression elenment 132 -such that a r?ggUCT2m5
surface of the substrate is in contact wth the conpressi on nenbers ,

and t he el ongat Scheedastrical eontarts HH mayalsealiomptivelycampriseothes matgriglpesuch as pads

b i d with dj L ndi vi, dual | QR «
155 Far ¢ hepia e payBim, She heaia@ih g Baledi i nigheh S BATRR R x HRE e
regi stered in fafp-dQidat Codiitdi4 10ptetibdbly drb Subst-AGAINGA AR VISEsubsAn@dllyt e

mating el ectrical connector 130, the el ongated cont'acts 51 ‘are each
posi t i.oned comactsarfaces onvibe patisa ddemativelythelelattricalepniacts ild h maycompeissl gepedind

with the elongated . electrical contactg 51.in re] easable contact with
cor r espohdicABE ‘éﬁsg‘ﬁﬁ‘agéhal}?%\" @P§°&H¥.pa§% aﬁglswsﬁ?‘fi ?%ngvect to the el ectrical

contacts 51 of ihgpnaabhfs 38 c?é'l&ﬁh%a j?ﬁ@?f%@g%wai to tBOBARIER cbither141 B

substantially fla strate conprise pa

cont ai ni ng th@fkihg sarfdead14d 2 takksminaiw I3$pamiopo eouppaids tienP@RI1d 8 ofFIG.ddated a
di ffusion barrier, such as nickel,, and Type R or "hard!', gold pads
pl ated on taeBNeAter 4Siab lerminatipe 146 pfhe flax e#bler e plated to a thi ckness

h 5 : :
% aro i nches. - aanrReter pberARHR, of Rebubilul KBEELs Chndt Pl Blotlerin Kol
gr eat er 10 haprofinity torthe électtiend comaets &4 latiThe, flextcabledermingsiond 3@rigaligned and the

l ectrolyticall | ated, 14 2 2005 The el ectri.cal t 4
21 S ol t o Gt Soflai 1 sl with FSpres e ook el i ot
pall adi um  GHiHbIP by RS bAEhIBE fiseidal hitlh biBs PPhod KBS MR eHAMSHich 18Y dhd into

"flash" | ayer. ical contacts 141 preferably are substantially
flat, havi rieplesulfiSiandtli56) tegpettively, apd theftex cable termiuation is tighteneddo a predetermined

Al t tively, the_ electrical tacts 1 i haped t act
navi ng. shadstou At e semarpstnp msaers: 4% villbe FLbutiedy Dotk drubeebip ity
conpri $¢g %dBEL?&t@'lBGYs tigggéxit@ﬂgﬁlt)"%ﬁffﬁﬁ&ﬂyi&a&ahﬁmgls&gﬁdd, il GRBinaTtom &kl of

the facing surface 140 ermnation 136, "and are coupled to the PCB
118 of FI G elastomeric compressiarelamentdf2 withoutraatimoediateschange ineditection.aadl e. I n

" ol ose - 10 opeuniy Ry 4 faod S 188187 i f Glioh giorla e tadhe afé 16

t er mi nat i onTH&R clatnpal 162 A8 16 8ke bBRed tcasladei 16 AbldabetiaitizeldTexittgsubiedte th platd)
respect to the conpression nenbers 133 at the time of asse by use of a

probe i nser Incthe liustraigd examnple, clgnp 46 haldsthe flex geble aktail 464.asd r‘]’?a% aiqly the

20 flex cable 138. As will be discussed, when the external interface of the portable data storage
cartridge is registered with the matching circuitized flexible substrate electrical contacts 141, a
loader exerts a force on the portable cartridge normal to the facing surface 140, compressing the
elastomeric compression element 132 between the matching circuitized flexible substrate 136
and the reference plate 134, The arrangement of the matching circuitized flexible substrate 136

25 to issue from the elastomeric compression element 132 without an immediate change in direction
and subsequently form the gradual curve 160, 161 in a direction normal to the facing surface 140,
allows the substrate to move freely in the normal direction without pulling in the lateral direction.
This-creates a non-wiping contact between the electrical contacts 51 of the portable cartridge
substrate 50 of FIG. 3 and the electrical contacts 141 of the matching circuitized flexible

30 substrate 136, thereby forming a releasable, repeatable electrical connection therebetween.

In another aspect, referring additionally to FIG. 20, the transfer station 100 additionally
comprises alignment pins 165 and 166 for mating with respective registration holes 55 and 56 of
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hol es 155 and 156, respectively, and the flex cable termnation is
tightened to a predeterm ned anount at the conpression nenbers. As wll be
di scussed, -the matching circuitized flexible 15 substrate 136 is tightened
only sufficiently to attain registration, while issuing fromthe

el astomeric conpression el enent 132 without an imediate change in.
direction, and subsequently forming a gradual curve 160, 161 in a 26 OCT 2003

directio n:hetgfomblemcatdr@aga@arﬁm § 40 fof IFEG 190, regidtorthe exiermab data 6@nsfacinkstacar e
bolted into"place to hold the C|rCU|t|zed flexible substrate in i CBecgh
d
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data stor f%@%isﬁ?édt i nﬁigeerﬂém @ﬁre&icﬁ at Bottrende by diealighimentepibeandil pripedy registertd in
interface electrical connect 48 with, t?&pstatlon data transfer interface

el ectrlEalth %Bﬁﬂ&l‘%ld“f%“@b ahgqup #i%%ins are al i gned substantially

normal to the f irfak.€ €40 bf @ inkdtehi
substrate 136, ﬁ”!d‘laare aper féégg%ﬁie@gnlg%amngﬁfﬁlﬁ s raggpectlve én mg

5 rounded qitsuitizedl flexibde mbm%tpllmnmcﬁmbbﬂﬁﬂl@vé@ﬁmﬁcﬁﬁﬂ g d9adards
orient t h‘zpngfcfegm o af-tfallc%ﬂhggm@ fﬁ%@w@% AR debiris aééﬁmbhbnahd ﬂﬂmﬁghe

portabl e rtridge su strate an tchlng circuitized flexible
substrate sh%&ceTéOpr event tol erance buil dup between the alignnent pins and

th t tration hol l { 1 i . .

cyl i natbeal . 't i e aepethend affnolbBRe B u: 1S o HhEteRahd slgped with
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di ameter 5%l ess than that of the registration hole
9 is in contact with the alignment pins 165 and 166 at registration holes 53 and/or 56. As

discussed above, the backing plate 70, and therefore the registration holes 55 and 56 are
electrically coupled to the data storage device, such as magnetic data storage drive 60, by means

25 of land 85 of the flex cable, to a ground thereof, thereby forming an electrostatic discharge path
from the data storage device to the backing plate and through the electrically semiconductive

material to the alignment pins. The data storage device, since it is within a portable data storage
cartridge, is not externally grounded and, as such, comprises an electrostatic source in the
cartridge. The alignment pins 165 and 166 are conductive and coupled to a ground path 169, via

30 support member 170, thereby forming an electrostatic discharge path from the registration holes
55 and 56 of the portable data storage cartridge 40 to the ground path 169.
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alignment pin 166 is instead a non-round pin, such as a "dianond" pin, as

Is known to those of skill in the art, and is substantially narrower than
pin 165, but of the sane height. Thus, the external interface electrical
connector 48 of the portable data storage cartridge 40 is properly
registered in the vertical direction at both ends by the alignnment pins_and
is properly registered in 15 the horizontal direction by the alignmedtd BB
165. | n anot her Refareingto FEIS:riRiand 1922f4 [6aderlof thowandf2r statien 16Q isilusnatedactéch
140 of the matching  circuitized f]exible substrate is oriented parallel to
gravity, aherdsibe partable dagastorage eartridge axpingadorcs nopRal e the fasing syEacad A0 of the

cur face. 14 e 3abie 38 RIS, 2%, FIGRTIS U ARARR Lo 4P hede el B

when regi streseieer A3 atthe giopsi(only stop 12%isishawa, and befereithmcartridge buloadedg FIGE: K2,

70 of t rt e,data sto e.cartrid 0 an 1S .10
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56. As di scamagel Rtleoeover Brd baside il mechitismbf tiiowhnkfee siafion 00 toahe PCB 118,
registration holes 55 and 56 are electrically coupled to the data storage

. g
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the flex cable, T [BadithgHiehini RAhitialli sy M inseAr Easﬁtﬂa@mtsh@wraemwhg operated
di scharge path fromthe data storage device to the backing plate and
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conductive and coupled to a ground path 169, via 30 support nenber 170

thereby f orstating. Amidesck86rand 147 ofthaiaam S gde jruslots 18 aud 19 efshe transheristation ands
55 and 56 of t or e da ' t.he,qgr t .
16 76 ocr roubTy Rilphf ierebthdt 10ad RIEVERIC a0 ok fury AR RUREmBR s 20
st at It on 100isiatta¢Hel w&ttre?é?ebemw ]gt ﬂi@adsudm]g imﬂﬁdezlglge]icdé?@a xﬂ;gifxr ﬁl@&esqlﬁfstdi gslseﬁ;
exerting_a force nornmal to .the faci ur : 0 e '.flex caple 0
FI G 175 b asyeeaione 49 f Hedersibed B @i S RIEn Ao 2 (O amie. BraaAnd ¢
the rece Vélbts he3thd ksarhd'8n SAcAR e redditR 1032 Al a3 ROWHersi 8Ly RO ¢F skilin the
cartridge is loaded. FIGS. 12, 5 21 and 22 illustrate a cartridge that has
been | oadedart,MifferimgPareangements afsguides carmishbeafrisand sletsl mayl3seraployed inaneprdanco with
| oop ever and outsi.de the nmechanismof the transfer station 100 to the, PCB
| 19, t her OEPIEEIHNENNSR ng ease of assenbly and of replacement of both
the PCB and the figy (G@Rkaiver T8 it RS Pidsd¥eGoditioh Bvkatd tH frdrtlopunifd 120%f the
"insert" position with notor 180 havi ngwg)perat ed through gear train 18 1

to rotaf2@ buamsterstationidot 10§ puts geide 192 down.away ifiiom the epiver $93t Apangagememgin

| 200 is located on the same shaft as guide 192, on the opposite side of arm 190, and protrudes
toward the interior of the receiver 103. Thus, as the puide 192 is pulled down by slot 195, the

engagement pin 200 is also pulled down, out of the interior of the receiver 103. This allows a
portable data storage cartridge to be inserted into the receiver.

25 The loader is enabled by the sensor 116 of FIG. 14, which, as discussed above, identifies
the differentiated identification of the data storage cartridge, indicating the presence of the
portable data storage cartridge 40 at the end of travel in the receiver 103.

The sensor 116 enables motor 180 to operate through gear train 181 to rotate bell crank
182 away from the front, and toward the rear, of the transfer station 100. Bell crank 182 thus

30 pulls beam 184-toward the rear of the transfer station, which pulls arm 185 of receiver 103, and
therefore the receiver 103, towards the rear of the transfer station. As the receiver 103 is pulled
toward the rear of the transfer station, slot 195 elevates guide 192 up, toward the receiver 103,
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10 crank 182 has thus pushed beam 184 toward the front of the transfer
station, which pushed arm 185 of receiver 103, and therefore the receiver
103 towards the front opening 120 of the transfer station. Guides 186 and
187 of the arm 185 ride in slots 188 and 189 of the transfer station and
novably support the receiver 103 as it noves forward and backwar.ds. ﬁ&
engagenent arm 190 is attached to the receiver 103 at pivot 191, an 0CT 2003
i ncl udes aughuihdeenk@gembntqin 2OV m=lévated linto tHeoBceiver193; where itanghgss the partable  As
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station. ' ] Rnakteh he rear of the transfer
station, ?g%%é%%g@eeé%?ﬁge egﬁﬂbt,]ﬁt owar dﬁ't he receiver 103, 17 26 OCT
2005 $Sich t hat Asagagemply, theiforcg @enarated by thetleatler may comprisceasdéast30 gremis peher e

it engages_the port ' . B9, t he
recei ver conth rﬁgfé‘g" @g{@gﬁ gé‘H '!8%% 8‘\%‘%1 g&f Eg&tre gg’r% (%p %ﬁxgﬁtsorngtng ?ée}?{ m%?.a‘ ‘@zn
the engagesamnpressien thexmmpssssian elerpest 8 depth of abous H324pehesc Iit oadiag shesartridas. ihg
to the fac] f t | AT f ' te
136, Fi r ot MOp R At il chéni 199 oK e of HOGAAY o o BOMFoIOBIEE ©
and 56 of ?cb‘ﬁti@‘{ﬁ&b et tiee drh endsotbe doked Ropdsitingo pravent idgivesteinseleateaf 2ing
gradual ly Taterally align the portable cartridge Eubst rate g"’{]&'ﬁt he
mat chi 9 crartridee; motaxfelnasesdhmpeariridge by M?ﬂrrzg@c PEr RBteE A ptowadsthe
substrate gloflidnfid 170°8 A€ rfnster station. Referring to FIGS. 19 and 20, in one embodiment, bell
crank 182 is rotated beyond the center of rotation to a stop 193. In an alternative embodiment,
bell crank 182 is rotated until beam 184 contacts the pivot end of bell crank 182, such that beam

184 becomes a stop. When against the stop, bell crank 182 is locked under pressure, providing

25 the normal force to compress the compression element 132,
Referring to FIGS. 15 and 20, ribs 202 and 203 are provided at the edges of the

compression element 132 to lightly clamp the flex cable substrate 136 of FIG. 16, to help restrain
any lateral movement of the flex cable substrate as the individual compression members are
compressed under the contacts 141 of the interface.

30 Surfaces 171 and 172 straddle the flex cable substrate 136 and butt up to the "H" beam
70 of the cartridge of FIG. 8 or the interface 48 of the cartridge of FIG. 3, and limit the
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51 in face-to-face relation with the matching circuitized flexible

substrate electrical contacts 141. Then the engagenent pins exert the
normal force on the portable cartridge and cause the portable 10 cartridge
substrate 50 (and backing plate 70) to conpress the el astoneric conpression
el enent 132 between the matching ci rcuitized flexible substrate 136 ﬁgﬂm 0
reference plate 134 create , non-w pi ng conta b the electri

Cont act s 5 POBPSFEN GbeOMPressio i ﬁm&%%@%owﬁgﬁ@a@ﬁéﬂwfiwt he

contacts 1 tching circuiti zed flexi ble substrate 136, thereby
formng a ﬁ%@gé’@@f’@a repeat abl e el ectrical connection therebetween. 15 As

an exanple, the liu%mempedtadda@hdmly focrl‘xﬁ?CtﬁFIGIBY thoeRteinabdaa trheF&tintéace 48
grans per conpression nenbe for total normal force greater than 10

pounds on tafshecpariablecipea stfarragc cartridge 40sia addikien éQﬁﬁbleE&Wﬁh the davehandling agenk Opf

Sronk 105 el BideD B iGN i OEs A0, PRDRLiak il Bhn ek e
position, s@niaBfd ﬁahﬁfc:aﬂmdrﬁmd)s corfipiRs hgskactranafepmrfdc@ Boupledb LR Wr more lands
|nadvertent reI ease of the 20 cartridge. The nmotor rel eas€s the cartrid %lche

by r ot at i ngPURfheoflen calierto & postien inpHEeH Ch4e G ERling Rash tisaos gowonirem
transfer stgdnfal staffed mﬂoqgcaﬁaﬁh,@n hfergnd 20, in one enbodi ment, bell

k d f
2l tor nat i ve. onbolk A uer Bt %p«iﬁ%tt@éafgm SR U SR
th
agai nst ¢ e 0yighARey e A0t phgine o ol e CARAY 1kih DGR ToppfirR M povfiha

t he nor nal wmrb@pmn&mmremdm% r&mm)nhesnmlmnm ofipower.132. Referring to

corpr essi on el enSReicanY AR F ApBL ol blS rediach i e LR 22 B pipesgiaee
FIG 16, t mmeAmnmsexmﬁtrnzzanmtd @henmomwmnmsfanah@tﬁelm Indlifg ageacwhe €
as the individual conpression nenbers are caonpressed under the contacts

141 of the $l¢ptdesl gentactipfirst made betweom contaetsiAd of thefepmsfer stadon l@awws 51 of

substraye t r
the i nt 45t o8 %@ﬁﬁ%ﬁﬁ%ﬁ& s Had @ i Byt s &%@%5“?%? gﬁ@"c
conpr essi onaSROves dhruf, é‘g@‘?}b %ﬁ?rﬁé#e?cﬁg bﬁ'ﬁé’e'%'tob 863 #oncAscontast 15 Biags. @s
arm 182 to smﬁl bwmieﬂowf)mdmwma hhmdl]?rgmtghararﬂshaf elcto granidif HIghaitéq/by téuléaﬁdéclmg

to FIG 23, the externa ata transfer interface 4 of the portable data

storage cariFque24tsaucing By doftagsatontoub AL, Astgcted 'é’hgﬁt?ﬁém'c?e?tsa Iﬁ‘é‘ﬁ(ﬂelter‘ffj’r%% nt,
or 5 data détentade cidmrentdiow mbhcamdgaga,ahmbﬁe&rﬁyiag eleagiealdionuet béwednthe data
provi de ansfer w tact ed transfer station 100, conprises a
power t|2§ E;g‘rdi'f‘ﬁta ?’\&5&&86 ?rg'dsqﬁip bne or nore |ands

Once electrical contact is verified, the detector 228 enables ramping circuit 230 to

initially operate gate 233 to gate a small amount of power to output 215, and then gradually
ramping gate 233 to ramp up to full power. As the power is ramped up, the voltage at output 215
is increased, and may be detected by detector 228. Thus,'optionally, detector 228 may be

25 employed to detect any problems during application of full power evidenced by a change in

voltage at output 215, and operate ramping circuit 230 to open gate 233. An example of gate 233
is an FET, Detector 128 also detects "unmating”, or release of the cartridge 40 when the elctrical

contact is unmade, and operates ramping circuit 230 to open gate 233. A fusing circuit 234 may
be employed to limit transfer of excessive power to the cartridge 40. The electrical contact
30 verification and the gradual ramping of power insure that the active data handling element or data

storage device in the cartridge 40 is protected from electrical spikes which could otherwise
damage the device.
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209 of the flex cable to a power input 210 of the data handling agent to
transfer power fromthe transfer station 100 to the data handling agent.
In a further aspect, the power transfer interface additionally both
verifies electrical 10 contact between the data handling agent and the .
transfer station before supplying full power, and when applyi @8 0¥ vang
gradual ly ranps _the application of power. Specifically, a transfer station

power supply prEU3%ea4 andiirillgstratgportablodata storagp sanidacs rerjainingpaltemative datae

circuit 222 li.nts rrent. flowt RPuL , t h t ndl i n
cgent wherenill bF o84 bloffn et FIG et s Bk Rel b SutBRg 0 PR,
transfer s abhgi n@dldolﬁﬁlétséﬁa§ta€b]m%o%@s§diﬁ’o19§4@.rTﬁaﬁliﬁha@%{eﬂ{cﬁy R8MBI
is made, no current flows, and output 215 is at” the same voltage as powe

i nput 220, mapiadvankageous]y compriset anc'todfxhe shedf"dlevisei such 298¢ rewlily avamlable. FIGE 25t
is mde,. a.,small current flows to the d andl i ng agent, hack to

or ound. 527 11uRHRes 8 PRARIR dete setae.c il f HIC> 330N a1 tich b R ASSEROIY
out put 215 eEh : : ; :

current fl%gvﬁj'to t ‘gwég?’%‘fégé‘g@%‘g{“‘l?ﬁg?%@yé’é‘i‘?ﬁ 3%8@@5?? fdégﬁg(gﬁfggfemp loy
bet ween t handetremoeblideptithl digk.aQehetr datahandimgtdesices may s¢adr itethos€nfskill in the art.
el ectrical cont .S verified, the detector 228 enables ranping circuit .
230 to initial Wﬁ%é‘f’%ﬁﬁﬁq gmbedimegs 9h the presspiinyention haye g?e“p‘H!?\ﬁW“tdo‘" detail,
out put 2155 | el ' ; |

Ao [he pons DA bEABRAEAA musBERITRS BR: Risfuad fodetiibtini s hil ool ke
be det d0t eskillyd thethe aftowitiddi depintivey fromitheostapt yf the presentinvedtion amyet forti2in the
enpl oyed tgoijet_ect any probl ens during application of full power evidenced
by a chang IQYVI“E'SIa!’B@e at out put 215, and operate ranping circuit 230 to
open gate 233. An exanple of gate 233 is an FET, Detector 128 al so detects
"unmating", or release of the cartridge 40 when the elctrical contact is
unmade, and operates ranping circuit 230 to open gate 233. A fusing circuit
234 may be enployed to limt transfer of excessive power to the cartridge
40. The electrical contact 30 verification and the gradual ranping of power
insure that the active data handling elenent or data storage device in the
cartridge 40 is protected fromelectrical spikes which could otherw se
damage.t he device. 19 28 OCT 2005 FIGS. 24 and 25 illustrate portabl e data
storage cartridges containing alternative data handling or data storage
devices. FIG 24 illustrates a portable data storage cartridge 40 of FIG

3 containing a non-volatile solid state nmenory assenbly 240, The solid
state nmenory assenbly nay advantageously conprise an "off the shelf’
device, such as are readily available. FIG 25.
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5 illustrates a portable data storage cartridge of FIG 3 containing an
optical disk drive assenbly 250. Currently, comercially avail able optical
di sk drives would have to be nodified to enploy a non-renovable opti cal

di sk. QG her data handling devices may occur to those of skill in the.%r-ﬁ
VWhile the preferred enbodi nents of the present invention have been 25 OCT 2005
illustrated in detail, it should be apparent that .nodifications and

adaptations to those enbodi nents may occur to one 10 skilled in the art

wi t hout departing fromthe scope of the present invention asset forth in
the following clains. 20 26 OCT 2005 -21%26rains: 1. A data st or age
cartridge, for use with a transfer station (100), said data storage

cartri dg@lﬁgﬁk. bei ng of generally an exterior dinmensional formfactor of a
tape cartridgé having a | eader block, said |eader block conprising a hole

t her et hrough for engagenent by a threading pin, said data storage

cartridge conprising: a data storage device (60, 250, 240),; a cartridge

shal | (41 conpdats siemres carirdgen for uee with & &ransiertationt(309)o said idatsrataragrasartridgn(40)
factor ageinsd H b & ' . S| -
bl ocki ng paE oy oAy BF ExCGnithiibial Mt LBREGT o BAQhBR LEARE 1 G H Bk, s
bl ock holleader blogh comprsing at kolg dearethfongh foroengsgersent bydathreating pipe seidrdata sgeage
from saig.t tridge, said cartridge shell nounting said data storage
devi ce tﬁ%ﬁ%‘?ﬁ%ﬁcoﬁé&éhéhock nount (62) supporting and nounting said data

st orage devi ce dafatsturdgesdeivite {60,260,846); shel |, and mechanically isol ates said

oo ot onr o boran UL AT Crisuiid o Rlihe 5% SLaNsl fipehota oot 204,
| ocat i on s@il tpi cdrdi@@oheith Bdi@ Wadb Mkt ompeising & i@ Rideorfiod (22) &4l 18dst SRR of
in a recel,Vﬁr of sggag”r nsfer station whereln said cartridge shell

bl ocki ng SpigreGagAn pEsaid reafeedodkdioly. & diflsrenpate identifration of said pBrieresccrartgdesom
when sai 4y d3jn ﬁtﬂ&%ﬁaiﬁ%ﬁﬁdﬁ@ﬁeﬂ ?noglgtingr%gig?gﬁ sidradd BN thdleinifd " €Cei ver,

t hereby indicati n% presence o : storage cartridge at said end
of travel in $aihQck aaunt 92) sypppriing endimeynting spid dpefsterepe dentieq) within said cartridge
i denti fi GR&, QRJ & ' t I d rage

cartridge of cl _aieﬁﬁil,i&&gggro&t% sgg“?%%bsﬁ%é%%eggggroﬁ %alé‘gagﬂgaggf, f'lt“gnal ly | ocated
at a side of ssiditeanpfer stefigmbayingsan epticalasgurce §] @fc10h ahd seusondlil 8 16)afor sensing at the
t hreadi n ks [« f id..ta artridges. .t hereb .

or event | Horiln B B8 ToBB0RIALRAIL s §3uiiadeP B B%'ehd of B s RGBSy ofraig omoter
sai d di fstatioemwlicedine shid dentidgei shell blonking psmiofl islakampsd eF blgek sd bpiichl €ource from said

scnsor when said data storage cartridge is at the end of travel in said receiver, thereby indicating the

presence of said data storage cartridge at said end of travel in said receiver, and providing said

differentiated identification of said data storage cartridge.

2, The data storage cartridge of claim 1, wherein said blacking portion is additionally located at a
side of said location of said leader block hole at which said threading pin begins engagement of said
tape cartridges, thereby preventing said engagement of said data storage cartridge and providing said
differentiated identification of said data storage cartridge.

3. The data storage cartridge of claim 1, additionally comprising an external data transfer interface

(48) coupled to said data storage device for providing data transfer with respect to said transfer station.

4, The data storage cartridge of claim 3, additionally comprising:

a flex cable interconnecting said data storage device and said external data transfer interface.
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3. The data storage cartridge of claim1, additionally conprising an

external data transfer interface (48) coupled to said data storage device

for providing data transfer with respect to said transfer station. 4. The
data storage cartridge of claim3, additionally conprising: a flex cable

i nterconnecting said data storage device and said external data transfer
interface. [RILIBK 3685.dor:nyr 26 OCT 2005 -22 5. The data storage 26 QCT 200°
cartridge of claim3, additionally conprising registration holes at said
external data transfer interface for acceptance of alignnment pins to

regi ster said external data transfer intetX2ace wth respect to said

transfer station, wherein said registration holes are forned in a plastic

mat eri al g havi i R ARVIRRY i rial ectrically. coupled
o oni d dita ook Anid® bbb 1 eadh Rty Bhiirisfe B Fion Rl 564 Buina
el ect r ostdtd wardies diterfere fonadveptanaugaligainehtmtetn irediste0saidiextemal gnataistqiuierace
:3. Th;a dap'w}; sésfpécﬂge sgigr&mcﬁg.etlziﬁbn,qbl@drah C’said%@i&@dti&n%tﬂﬂé% ﬁ%tﬁﬁﬁﬁi inda? Rstic material
ransfer jnterface Ltigna caonpri ses.a po rapsfer 1 nterface

coupl ed tBVH; °&°°3*é“t f%‘ff'?}?’g&esa WP@BQEP%?“WQM#@W ngsaagaéﬁa storagh deyigecpt a ground
transfer thtiebf, tHerdby formifly SRblectidshitiB ARcREN M\gﬁ bid itk '

interface is cougfbgd to] gsai d data1 stgra eﬁéglzas/hi C \%Ihlgnzgtl 1??’%%&%15 e.{l&??s'
The data storage cartridge of claim1l, wherein said data storage device is
sel ect ed 4. r omtHadat:0teddPe 620 RIxS b B ' ‘ ‘ 60)
optical disk dri vg assegrebl y ( Egtg?eﬁhrgfg' srlc}gg?llrglgfed %‘éﬁ%lﬂg@%@e&{%@?@g‘gﬂgéﬁlﬁg a>l,1y
(240) ; arf®mpEiseio? RAVFOWaNsid dntedice ®upled to aaid dete staragd devidel R0 yrahsferring poivei figm

data tra 1 . > d st orage artridges, said.data .
Stor age Eﬁiﬁﬁnﬁ*gé Qﬁ%&?*&?gg‘a?ﬂ ARk B Bl Sl oG hth PiFR0 oo e
tape cartd HYREHAMKILALHEESAYA ock, sai d | eader bl ock conprising a hol e

t heret hrough for engagenent by a threading pin, said transfer station
conprising: a._eceiver for receiving said portable data storage cartridge;
an optical soi*@e‘ﬁ’tﬂq F@@@@&“f‘%&@r@l dainy 1} whereinowiddata staragecdarave is|solekted dtom the

when a céegrbup ctgeistisggaft the end of travel in said receiver; and a sensor

positioned at | 1iqn of sajid ader bl ock hole at the opposite side

of said cartriadggg"eﬁg%*ggyﬁasﬁﬁlgé% source for sensing the bl ockage of

sai d optical spticdalidhdriveassemblyd@s0)shel | bl ocking portion, thereby

LaeTe LY Sl el Lol St S drlel bR 521 ¢ data storage
combinations thereof.

8. A transfer station (100) for providing data transfer with respect to portable data storage
cartridges, said data storage cartridge having generally an exterior dimensional form factor of a tape
cartridge having a leader block, said leader block comptising a hole therethrough for engagement by a
threading pin, said transfer station comprising:

areceiver for receiving said portable data storage cartridge;

an optical source directed toward said location of said leader block hole when a cartridge is at
the end of travel in said receiver; and

a sensor positioned at the location of said leader block hole at the opposite side of said cartridge
from said optical source for sensing the blockage of said optical source by a cartridge shell blocking
portion, thereby identifying said differentiated identification of said data storage cartridge, and
indicating the presence of said data storage cartridge at said end of travel in said receiver.

9. The transfer station of claim 8, wherein said optical source is selected from the group consisting
of’
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I ndicating the presence of said data storage cartridge at said end of

travel in said receiver. 9. The transfer station of claim38, wherein said
optical source is selected fromthe group consisting of

[ R U. I BKI 36%$5. dac: nyr 26 OCT 2005 -23 an infrared source; an LED optical
source; a focused source providing a focused beamdirected toward sald 0CT 2005
sensor; and conbinations thereof. 10. The transfer station of claimS§,
additionally conprising: a station data transfer interface for mating with
an external data transfer interface of said data storage cartridge; a

| oadi ng apparatus for positioning said dai& Storage cartridge fromsaid end
of travel at said_receiver to a position mating said external data

transfer inter¥HRBaKEANES  station data transfer interface; alignnent
pins for mati ngy PEDRpfiedisslrt@t i on hol es of said data storage cartridge to
register said external data transfer interface with said station data
transfer inter?fcasedsqurcoperviding & ficused bgrmdirgetedtoward sadd sfnseraant dat a

storage cartri gagbiadtRnsiRedori cally coupled to an electrostatic source
therein, and wherein said alignnment pins are conductive and coupled to a
ground path, thereby formng an el ectrostatic discharge path from said

regi stratygn h b l.dge. to said ground path. 11.
The trans%gr s?g(feiﬁ_%lﬁfeé?ﬁg%?ﬂé@gfg’\%ﬁgﬁgﬁlﬂ&?gﬁ hgl% ernal data transfer
interface of sap@tiomdata tengfenipterfags farirafimgawich an extemnhldato rpnsfercintesfapoufsaid data
transfer %t ﬁ@ggmgeand wherein said station data transfer interface
additional Ty“conprises: a station power transfer interface for transferring
power from sai @ leadingsapparatisafor pesiianingasaid datastorager aartsifige friont said and of fravehiatisaid

esponsi v Ry Sotd i, Bfon Bah S Gimf R DT bR, W 81 Pl e anstr

veri fyi ngimdréaceyr i cal contact between said data storage cartridge and said

Sard ver| 11 cat{ Aent Bis 5L RGP o ARLHolfy bEUN Suf Bbrded RRRN B 6fiseFsic

veri fi cat pxprnal data transfer interface with said station data transfer interface; and

wherein said registration holes of said data storage cartridge are electrically coupled to an
electrostatic source therein, and wherein said alignment pins are conductive and coupled to a ground

path, thereby forming an electrostatic discharge path from said registration holes of said data storage
cartridge to said ground path,

11.  The transfer station of claim 10, wherein said external data transfer interface of said data

storage cartridge additionally comprises a power transfer interface; and wherein said station data
transfer interface additionally comprises:

a station power transfer interface for transferring power from said transfer station to said power
transfer interface of said data storage cartridge;
an electrical contact verification detector responsive to a current to said cartridge power transfer

interface for verifying electrical contact between said data storage cartridge and said station power
transfer interface;

a ramping circuit, and
is responsive to said verification of said electrical contact by said electrical contact verification

detestor, for thereupon gradually ramping the application of power to said power transfer interface of
said data storage cartridge.

12. Anautomated data storage library (90) comprising:
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detector, for thereupon gradually ranping the application of power to said
power transfer interface of said data storage cartridge, 12. An autonated
data storage library (90) conprising: R\L, ZBK] 3 685, doc: nyr 26 OCT 2005
-24 a plurality of storage shelves for storing portable data storage
cartridges, sone of said portable data storage cartridges comlgsgr[ngu ata
storage nedia cartridges containing data storage nedia, and some of 'S
cartridges conprising magnetic disk drive cartridges containing nagnetlc

di sk drives; at |east one data storage drive for reading and/or witing
data on said data storage nedia of said daa storage nedia cartridges; at

| east one transfer station for providing data transfer with respect to said
magneti c di sk drj rtrid : station data transfer interface for

mati ng wi th ar® B, 8F sthees Yielus o ionng parileclat starage cariridgas spEle @f 4 portable

drive cardata d@mgeadartgdgarnompmmgfduta BBiags Gnotid burtrRIges Eardinde el ﬁ&ragé niiad and
magnetic di sk drive C.al’tl’l d %g:fSter sai d external dafa trans

i nt er f ace W% 9 said; Frodgssicom Hé‘f‘&“i digk driye cprtridges cmnmmwnnn@étslgdnves,
regi stration hgl |
cogpl ed to anﬂéﬁgﬁeocg@ag?%gggﬁ%écfgr ﬁ?ﬁiﬁ % MFw&ﬁm#ﬁg#tglgﬁ Sglgl 35[5?&%@ ’ér&l‘ Of said
station a ﬂ%mﬁﬁmﬂnyamldgwsmduct Ive and coupled to a ground path,

thereby form | ect r ost ¢ .di schar ath fromsaid registration
ey O Bl o R B bl Bl e e
| east onecariyidges;accessor for gripping and transporting said portable data

storage cartrid st .sai d storage shelves, said at |east one data
storage drive, gﬁﬁ%% g?"slf@a eri3fie forr madng vith; ap peyamal data Tonster intasfacsdot said

dat a st or mggndtic diskrdyivecartdidgem 12, wher ein said data storage madl a
cartridges and .. sai drive cartridges conprise

d ti
substantial |y 7]l¥élﬁ1[ef1{:§&g2§f Ié’i(l:ﬁt{?ﬂ Hithdraistetan holss Qfr spid G'FEEW%G‘SW‘FBTV@ Gartsidpe to

at | east gghicr ellakxRAGPERRrafMEMtARS Pkl PRRlon Bfa bSAL LEAKL Sl PPI NG
said data storage nedia cartridges and said ghetic

cartridges. 14Whapa sais wawtretiprdales csftsmdagenlembduk ylnué cmradgu:mré_apcwmweaonpled to
sai d ext e£1{|@ie¢€@sbﬂ1 tsroﬂﬂ:%ftﬁérebln afid fv@h%?eu? saldﬁgp {ml%{’ g e rpanwg rogpq,pcga? and

cartridge addltlona ses a power tra
station d@almlcsirlangfcamda:adu themhaIfbxymngmpdslemmnadﬁbmgwhﬂpﬁ’dmrsaw r@gistAion holes of

I nterface £ r fr m sai,d transfer station to sald power
t ransf er af %%g%o Jnveg ﬁ’ﬁ% i pad §f°§RdBf“§‘ cartridge;
at least ope robot accessor for gripping and transporting said portable data storage cartridges
amongst said storage shelves, said at least one data storage drive, and said at least one transfer station.

13. The automated data storage library of claim 12, wherein said data storage media cartridges and
said magnetic disk drive cartridges comprise a substantially identical exterior dimensional form factor,

and wherein said at least one robot accessor comprises a gripper for identically gripping said data
storage media cartridges and said magnetic disk drive cartridges.

14, The automated data storage library of claims 12, wherein said external data transfer interface of
said magnetic disk drive cartridge additional comprises a power transfer interface; and wherein said

station data transfer additionally comprises:

a station power transfer interface for transferring power from said transfer station to said power

transfer interface of said magnetic disk drive cartridge;

an electrical contact verification detector responsive to a current to said cartridge power transfer

interface for verifying electrical contact between said magnetic disk drive cartridge and said station
power transfer interface; and
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» an el ectrical contact verification detector responsive to a current to said
cartridge power transfer interface for verifying electrical contact
bet ween sai'd magnetic disk drive cartridge and said station power transfer
interface; and [R u.JB-K] 3 685.dcc: nyr 26 OCT 2005 -25 wherein said station
power transfer interface additionally conprises a ranping ci rcuid B oo 203
responsive to said verification of said electrical contact by said 5
el ectrical contact verification detector, for thereupon gradually ranping
the application of power to said power tr fer interface of said nagnetic
di sk drive cartridge. 15. A portable magnetit disk drive cartridge,
conprising: a cartridge shell; an encased, self-contained, magnetic disk

dri v_edassenbl ywiiezeti rsgifdestdtm{%cﬁm ;traﬁﬁ:[eﬁ?ﬁ&faaaladcﬁﬁ?xﬁu& ro?ﬁx?i‘i@és 4 Plriih eﬁ?ﬁ@ and is
providin b n L VM- espe a transfer station, said externa
dat a tra%g%%l%ﬁ%%%fig%mwg saﬁ °§’5ﬁ“8glc°é’ﬂ£af“ialbyg@@ﬂ8?q’?a'é"gﬁ‘étc‘f@ ffiqn detector,
suppor t i nfgr alfedejior Ngradi@g FaMpRIZCAS SPPHREBR tof otlies Ko Jail\iShwas SRMBEY iMbrEdRE b said
sai d Carﬁxﬁ%ﬁ§9dﬁﬁ 'Jve,c cféeencased magneti c di sk drive assenbly positione
such that said rear end I's®opposite said external data transfer interface;
and a flex cable interconnecting said rear end of said encased magnetic
di sk drives.,assg [ eﬁ@@'ﬁsqtmgggmdgcg&[ngpﬁsf nsfer interface, said shock
nmount and said flex cable nechanically 1solating said encased magnetic
di sk drive asseAfriglee shsth sai d cartridge shell; and wherein said transfer
station provi daSndibd selffifafiled Whi eﬁgaﬁﬁﬁﬁvé %saxl?ﬂlghm% 20l spaneti c disk
drive cartridges,  an igco%fses a uralrty of “aligniment_ pins,’and said
portabl e magneth &t aty er inferface dorprauiding; dsah PRRETRI SHigh Tespary taa rusfes)siatipn,
of regi stsaif dxddindl AatiSrankiep RitdHeX hRuRRA agﬁt@ca}ﬁages%@n; interface for

external data transfer

acceptance of said alignnment pins, to register sal

e ort ace w t f oSl Bt GPESIGE S0¢ ERUIEHE SiAmessAd et frlcdry evmsably withn said
regi stratdadridposted, sicerfcascdatagnotiadipk advd sl pbsitiorda vhethel ARE feliSl is opposite
resistivit aICl terial electrically coupled to said nagnetic disk

drive asssg’#b?’@erﬁ? d&%ﬂ& BINECEAMd  hereby forming an electrostatic

di scharge pat ift@cShnsBdEy & ' ' | NS 4 . .
port abl g r’r%gng:t fl&{gfs]f“gﬁge cal%: #%B%Pgﬁégﬁsé?&mb%g mﬁg&éﬁ clééel{?%n‘]e_eg _8?%1’&?' Wlfh
data traréfet* e’?%t } UnsTer dptetincsn 53 oo meuns aad said gk cable amachanicallytisqldtingeaid
coupl ed temcssail thagnetasdisk AFAGNBdnbI ik Ald hRrid@Shefiiny for transferring

power from said tr.ans ation to sai d encased nagnetic di sk drive

fer s
wherein saldetrans}er station provides data transfer with respect to said portable magnetic disk
drive cartridges, and comprises a plurality of alignment pins, and said portable magnetic disk drive
cariridge additionally comprising a plurality of registration holes at said external data transfer interface

for acceptance of said alignment pins to register said external data transfer interface with respect to said
transfer station; and

wherein said registration holes are formed in a plastic matetial having electrical resistivity, said
material electrically coupled to said magnetic disk drive assembly at a ground thereof, thereby forming

an electrostatic discharge path through said material (o said alignment pins.

16,  The portable magnetic disk drive cartridge of claim 15, wherein said external data transfer
interface additionally comprises a power transfer interface coupled to said encased magnetic disk drive

assembly for transferring power from said transfer station to said encased magnetic disk drive
assembly; and

wherein said power transfer interface is coupled to said encased magnetic disk drive assembly
via said flex cable.
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+ assenbly; and wherein said power transfer interface is coupled to said
encased magnetic disk drive assenbly via said flex cable. [R\L.IB
K] 36&5. doc: nyr 2 6 OCT 2005 -26 17. A transfer station for providing data
transfer with respect to portable nagnetic disk drive cartridges,
conprising: a station data transfer interface for mating with an external
data transfer interface of said magnetic disk drive cartridge; and ab QCT 2005
| oadi ng apparatus for positioning said magnetic disk drive cartridge to a
position mating said external data transfer interface with said station
data transfer interface; a plurality of atr#@gnnent pins for mating with a
corresponding plurality of registration holes of said nagnetic disk drive

cartridgei40 rggi j t | data transf interface yith said _ )
station dg{'a f?%%ﬁ‘%rs‘?‘}%ﬁﬂ e@?f?‘éﬁﬁgﬁfa&%g@% @g; JesPegi © P%ﬁ%ﬂ"\’r&“‘é@ &gk drive
sai d magnedrfridges, samphrisige cartridge are electrically coupled to an

el ectrostatic sour.ceé{qhereof, and wherein said transfer station alignnent

pins are condul AR 3 sk interiage Jorgmating) with: an extemak Bgta fapnefen dnterface of said
el ect rostﬁhmtﬁimmﬁg@aﬁdég; fqom said registration holes of said magnetic
disk drive cartridge to said ground path. 18. The transfer station of claim
18, wherei n sa# Wadipgapparatug farpositioning saidahagneficidisia gries cartridips ko apbsition mating said

cartridge Lt i povwer transfer. interface; and wherein
said stat ?’gﬁq%ladtaa rg%égﬁ?@?@{cfﬁﬁ rs%‘gcsgmé’&ﬁlﬁ{a%ﬂggﬁ S’}{"E{ﬁﬁ%ri ses; a station

power transf era phirality af elignment pms FoematioOwiB WelorrbspofYin ipﬂxri]i@réﬁfr@%ist?aiiaﬁ h8Rs of
to said pr(.)a\{\fr a trtagd(ssfe .dnterface of, said magnetic disk drive cartridge;

and an el 501 PRgagHc disk drive EFifgs OLepishT said extprpl dadsisuniorduterfapeqvigh paid retionpdata
sai d cart ramd@e ipeMEe; sddansfer interface for verifying electrical contact
between said magnetic disk drive cartridge and said station power transfer
interface. [R ‘{"ET"'B‘I’Qi s eigsetionholes of said magnetic disk drive cartridge are electrically coupled to

an electrostatic source thereof, and wherein said transfer station alignment pins are conductive and

coupled to a ground path, thereby forming an electrostatic discharge path from said registration holes of
said magnetic disk drive cartridge to said ground path.

18.  The transfer station of claim 18, wherein said external data transfer of said magnetic disk drive
cariridge additionally comprises a power transfer interface; and wherein said station data transfer
interface additionally comprises:

a station power transfer interface for transferring power from said transfer station to said power
transfer interface of said magpetic disk drive cartridge; and

an electrical contact verification detector responsive to a current to said cartridge power transfer

interface for verifying electrical contact between said magnetic disk drive cartridge and said station
power transfer interface.
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